Pseudomonas aeruginosa is a highly successful nosocomial pathogen capable to cause a wide 26 variety of infections with clone C strains most prevalent worldwide. In this study, we initially 27 characterize a molecular mechanism of survival unique to clone C strains. We identified a P.
Introduction

40
Pseudomonas aeruginosa is a highly successful nosocomial pathogen, which causes a wide 41 variety of infections such as wound, ear, lung, eye and urinary tract infections (Kerr and 42 Snelling, 2009). Decades-long chronic lung infections in cystic fibrosis (CF) caused by P. 43 aeruginosa significantly affects morbidity and mortality (Lyczak et al., 2002) . On the other 44 hand, P. aeruginosa is widely distributed in diverse environmental niches including the 
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To date, the most abundant group of closely related P. aeruginosa strains is the clone C strain domain (NCBI/blastp; pfam00011; (Kriehuber et al., 2010) ) from amino acid 85 to 173 and 111 sHsp-conserved region I and II, which are involved in higher oligomerization and 112 dimerization, respectively ( Fig. 2C ; (Waters, 1995; Kappe et al., 2002; Fu et al., 2006) ).
113
However, in contrast to core genome IbpA, sHsp20c has a longer N-terminus. From 114 secondary structure prediction and homology modeling the conserved α-crystallin domain 115 consisting of a β-sandwich comprising two antiparallel β-sheets can be predicted to be 116 structurally intact in sHsp20c. However, due to low sequence identity no accurate structural 117 information could be obtained for the flanking amino-and carboxyl-terminal regions. As a 118 representative 3D-structure of monomeric sHsp20c we generated a structural model using the 
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To detect production of sHsp20c, we developed a peptide antibody against a highly conserved 122 region of sHsp20c, which specifically recognizes sHsp20c in SG17M (Fig. S3 ). sHsp20c 123 production was detected in 15 environmental and 26 clinical isolates of clone C and J, with 124 the exception of one isolate (Fig. 2E, Fig. S3 , data not shown). Clone J is the 4 th most 125 frequent epidemic clone in aquatic habitats and patients (Hilker et al., 2014 the N-and C-terminus (Fig. S5) . The triple deletion mutant of dna, shsp20c and clpBc
153
significantly increased susceptibility to heat shock and, partially, oxidative stress compared to 154 the shsp20c single mutant (Fig. 3AB) . Sensitivity of the triple mutant was complemented by 155 single copy insertion of the three genes at the Tn7 insertion site. We also investigated the role
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of dna in sHsp20c production and heat resistance (Fig. S6) whereby survival of SG17M was normalized to 100%. We could not detect any significant 181 difference in susceptibility to hydrogen peroxide between the two strain groups (Fig. 3D ). The shsp20c operon confers heat shock resistance to non-clone C strains act as repressor of expression at temperatures below 30°C (Kortmann and Narberhaus, 2012).
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As we originally identified sHsp20c highly expressed at 37°C (Fig. 2E) be disrupted by deletion of the N-or C-terminal tail of the proteins (Haslbeck et al., 2005) .
238
The chaperone activity of sHsp is well documented (Narberhaus, 2002 with correlation to the increment of molar ratio, although the chaperone activity of sHsp20c
242
was lower than that of the positive control α-crystallin. To monitor the thermal stability of 243 sHsp20c, its secondary structure was examined by far-UV circular dichroism (CD) (Fig. 5C ).
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Spectra containing a single broad negative ellipticity minimum between 210 and 218 nm, 
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To determine the shape of the sHsp20 oligomer, transmission electron microscopy (TEM) appendages that may distort visualization of the regular sHsp20c-subunit arrangement.
362
In summary, in this study, we identified clone C-specific genomic island PACGI-1. 
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To assess susceptibility to hydrogen peroxide, cells were grown for 24 h in LB broth at 37°C . To compare susceptibility between sHsp20c-harboring and non-harboring strains, the survival 
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For antibody purification, the serum was loaded onto a CnBr-activated sepharose coupled mM Tris-HCl (pH 7.5) and 10 mM NaCl. The spectra were recorded from 195 to 260 nm.
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Five scans were averaged and corrected for the buffer spectrum. Thermal unfolding were 513 studied using a peltier apparatus in the range 20-70°C, with a scanning rate of 2 °C/min and 514 at 10°C intervals. 
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Both excitation and emission wavelengths were set to 360 nm with a slit width of 3.0 nm.
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Electron microscopy
555
Sample preparation of 6XHis-sHsp20c for TEM analysis followed mainly the procedures 
